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the description: 

p ages 1-19 . as originally filed/furnished 
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pages* received by this Authority on 



[ | a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 
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I 1 the claims, Nos. 

1 I the drawings, sheets/figs 
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1. Statement 








Novelty (N) 


Claims 


1-21 


YES 


Claims 




NO 


Inventive step (IS) 


Claims 


1-21 


YES 


Claims 




NO 


Industrial applicability (IA) 


Claims 


1 -21 


YES 


Claims 




NO 



2. Citations and explanations (Rule 70.7) 

Documents cited in the International Search Report: 
Dl: US 2003120499 Al 
D2 : WO 03047164 A2 
D3: US 2002127995 Al 
D4: EP 1096743 Al 

D5: 3GPP TS 32.215 v4 . 5 . 0 : "Technical Specification Group 
Services and System Aspects; Telecommunication management; 
Charging management; Charging data description for the Packet 
Switched (PS) domain; (Release 4)" 

D6: 3GPP TS 29.060 v6 . 2 . 0 : "Technical Specification Group 
Services and System Aspects; GPRS; GPRS Tunneling Protocol 
(GTP) across the Gn and Gp interface (Release 6)" 

The cited documents represent the general state of the art. 
The invention defined in claims 1-21 is not disclosed by any 
of these documents. 

The cited prior art does not give any indication that would 
lead a person skilled in the art to the claimed method and 
apparatus for communicating charging information in a network 
comprising a SGSN and a GGSN wherein charging information is 
transmitted in an a GTP header and the GTP header comprises a 
pre -determined service class extension header which is 
reserved for indicating service class information pertaining 
to a packet payload for a PDP context of a user. Thus, an 
exact analysis on a packet-to-packet basis is accomplished. 

Therefore, the claimed invention is not obvious to a person 
skilled in the art . 

Accordingly, the invention defined in claims 1-21 is novel and 
is considered to involve an inventive step. The invention is 
industrially applicable. 
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Amended claims 

1 . Method of communicating charging information (CI) in a network comprising at 
least a serving node (SGSN) and a gateway node (GGSN) wherein 
5 charging information (CI) relating to a particular PDP context for a given mobile 

station is gathered in the gateway node and transmitted to a serving node (SGSN), 
in a GTP packet data unit comprising a header and a payload, wherein 



the GTP packet data unit moreover comprises a pre-determined service class ex- 
10 tension header which is reserved for comprising service class information pertain- 

ing to at least one IP packet payload for a given PDP context for a user and 
wherein the header comprises a next extension header type indicating that the 
pre-determined service class extension header follows. 



15 

2. Method according to claim 1, wherein the charging information (CI) at reception at 
the serving node (SGSN) is signalled to a charging node (SCP) associated with 
the serving node (SGSN). 



20 

3. Method according to claim 2, wherein the charging information (CI) is at least 

gathered by performing packet inspection of the transmitted packet and assigning 
a predefined service class to the packet. 



25 

4. Method according to claim 2, wherein the charging node signalled to is a CAMEL 
SCP node and the charging information is reported by means of the CAP protocol. 



30 5. Method according to any previous claim, wherein the network is a GPRS network, 
the serving node is Serving GPRS Support Node (SGSN), and the gateway node 
is a Gateway GPRS Support Node (GGSN). 



35 
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6. A GTP packet data unit comprising 

a header, at least one extension header and a payload, wherein 
the header comprises a next extension header type indicating that a pre- 
determined service class extension header follows that is reserved for comprising 
5 service class information pertaining to at least one IP packet payload for a given 

PDP context for a user. 

7. Packet data unit according to claim 6, wherein the service class information at 
least relates to the service class of the payload carried by the packet data unit 

10 comprising the service class extension header. 

8. Packet data unit according to claim 7, wherein the service class extension header 
moreover comprises a volume count pertaining to the amount of payload being 
transmitted in the same packet data unit carrying the service class extension 

15 header and belonging to a given PDP context. 

9. Packet data unit according to claim 6, wherein the service class information relates 
to the service class of the payload of IP packets transmitted in other packet data 
units relating to the same PDP context and wherein the volume count relates to 

20 the aggregate volume of the given classified payload. 

10. Packet data unit according to claim 9, wherein the payload data relates both to 
data transmitted upstream and downstream for a given mobile user for a given a 
PDP context. 

25 

1 1 . Packet data unit according to claim 9, wherein at least two service class extension 
headers are comprised in the packet data unit, whereby the service class exten- 
sion headers relates to different service classes. 

30 1 2. Packet data unit according to any of claims 6-11, wherein the packet data unit is 
a GTP-U PDU packet and the payload is a GTP-U PDU payload. 

1 3. The packet data unit according to any of claims 6-11, wherein the extension 
header comprises at least a main service class field and a sub-class field. 

35 
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14. A gateway node (GGSN) communicating with a packet inspection and service 

classification system (PISC) to which IP packets may be communicated for identi- 
fication of a given service class out of a number of predetermined service classes, 
the gateway node (GGSN) performing the steps of 

5 

receiving an IP packet (11) from a packet data network (PDN, Gi), 

extracting the IP packet payload, 

10 receiving (31) a service class value for the payload, 

assigning the identified service class identity to a service class extension header 
(41), 

15 inserting the extension header (51) to a packet data packet unit (GTP-PDU) carry- 

ing the payload (21) and transmitting the packet data unit to a serving node (SGSN, 
Gn). 



20 15. A serving node (SGSN) communicating with a charging node (CAMEL-SCP), the 
serving node (SGSN) performing at least the following steps 



receiving a packet data unit (GTP-U) from a gateway node (GGSN, Gn) compris- 
ing a service class extension header (111), 

25 

extracting a service class value (2'll) from the service class extension header, 



calculating and storing the volume count from the extension header for the re- 
ported service class for a given PDP context (3'H), 

30 

transmitting the PDP payload towards a mobile station, 



reporting (411, 511) associated values of service class and volume count to a charg- 
ing node (CAMEL-SCP). 
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16. A serving node (SGSN) communicating with a charging node (CAMEL-SCP), the 
serving node (SGSN) performing at least the following steps 

receiving (111) a packet data unit (GTP-U) from a gateway node (GGSN, Gn) com- 
5 prising a service class extension header, 

extracting (211) a service class value and volume count from the service class ex- 
tension header, 

10 storing (3II) the volume count from the extension header for the reported service 

class for a given PDP context, 

transmitting the PDP payload towards a mobile station, 

15 reporting (4II, 5II) associated values of service class and volume count to a charg- 

ing node (CAMEL-SCP). 

17. Serving node according to claim 15 or 16, wherein the storing (3 5 ll, 3II) of the vol- 
ume count involves accumulating a volume counter pertaining to a given PDP con- 

20 text. 

18. Serving node according to claim 15 or 16, wherein the charging node is a CAMEL 
node and the reporting hereto is following CAMEL reporting procedures. 

25 19. Serving node according to claim 15 or 16, wherein the accumulation of volume re- 
ports from classified and / or incompletely classified payload volume are main- 
tained as long as the PDP Context is active. 
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20. A gateway node (GGSN) communicating with a packet inspection and service 

classification system (PISC) to which payload of IP packets may be communicated 
for identification of a given service class out of a number of predetermined service 
classes, the gateway node (GGSN) performing the steps of 

continuously receiving (1111) downstream IP packets from a packet data network 
(PDN, Gi) interface for a given PDP context, 
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continuously receiving (2III, 3III) service class identification for the IP packets, 

10 

for those IP packets, which are incompletely classified (3III), transmitting the pay- 
load (5III) towards a serving node (SGSN), while storing (4III) the volume count 
and associated incomplete classification for a given PDP context, 



15 when being able to identify (8III) a service class for a payload belonging to a PDP 

context for which payloads were previously incompletely classified, assigning the 
identified service class (9III) and the aggregate volume count (10111) for the previ- 
ously incompletely classified payloads of the same PDP context to a service class 
extension header, 

20 

inserting (11 III) the extension header to a packet data packet unit (GTP-PDU) car- 
rying the payload and transmitting the packet data unit to a serving node (SGSN, 
Gn). 



25 
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A gateway node (GGSN) communicating with a packet inspection and service 
classification system (PISC) to which payioad of IP packets may be communicated 
for identification of a given service class out of a number of predetermined service 
classes, the gateway node (GGSN) performing the steps of 

continuously receiving (11V) upstream packet data units to a serving node (SGSN, 
Gn) relating to a given PDP context, 

receiving (31V) the service class for the upstream payioad, 

storing or accumulating (41V) uplink volume count per service class, 

when receiving (61V) a first downstream packet from a packet data network (PDN, 
Gi) relating to the same PDP context, 

receiving (81V) the service class for the downstream payioad, 

preparing (101V) a service class header with the given service class for the up- 
stream payioad and the saved or accumulated volume counts, 

preparing (121V) a service class header with the given service class for the down- 
stream payioad and the corresponding volume count, 

inserting (111V, 131V) the extension headers to a packet data packet unit (GTP- 
PDU) carrying the payioad (71V) and transmitting it to a serving node (SGSN, Gn). 
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